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OPTICAL ADD-DROP MULTIPLEXER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to an optical 
add-drop multiplexer (referred to as an OADM hereinafter) 
installed in an optical Wavelength-division multiplexed 
(WDM) communications netWork for extracting a speci?c 
Wavelength from an optical WDM signal and simulta 
neously complementing the optical WDM signal With an 
optical signal component having a Wavelength identical to 
that of the, extracted Wavelength. 

2. Description of the Related Art 
Optical WDM communications netWorks are normally 

used as bulk-siZed communications netWorks. In such 
networks, a plurality of light signals are multiplexed and 
transmitted along a single optical ?ber line. More 
speci?cally, since different optical Wavelengths of their 
respective light signals are assigned to different receivers in 
the netWork, multiple-to-multiple communications arrange 
ments are made possible. 

Referring to FIG. 4, US. Pat. No. 5,822,095 discloses an 
OADM apparatus for use in a WDM netWork. The Wave 
length components ?»1 to An of an input n-Wavelength signal 
are received through an input optical ?ber 1‘ and pass 
through a circulator 3‘ to an optical bandpass ?lter 4‘, Which 
alloWs a speci?c Wavelength A1 to pass but rejects the other 
Wavelengths A2 to 7t”. While the rejected Wavelengths A2 to 
7t” are returned via the optical ?ber 5‘, the speci?c Wave 
length ?»1 transmits through another optical ?ber 9‘ and 
another circulator 8‘, and then is dropped via an output 
optical ?ber 6‘. MeanWhile, a second signal component 
having Wavelength k1 is introduced through another input 
optical ?ber 7‘ and transmits through the optical circulator 8‘, 
through the optical ?ber 9‘ and through the optical bandpass 
?lter 4‘, Whereupon it enters the optical ?ber 5‘ and is added 
to the rejected Wavelengths A2 to 7t”. A resultant sum signal 
of the full set of Wavelengths A1 to 7t” is passed through the 
optical circulator 3‘ and is transmitted from the OADM 
apparatus via an output optical ?ber 2‘. 

Referring to FIG. 5, US. Pat. No. 5,926,300 also dis 
closes an OADM apparatus, Which comprises a ?rst and a 
second optical circulators 1, 2, a ?rst and a second Wave 
length re?ecting ?ber gratings 3, 4 and an isolator 5 con 
nected betWeen the ?rst and the second Wavelength re?ect 
ing ?ber gratings 3, 4. The isolator 5 is provided for 
preventing a light signal from being re?ected back and being 
ampli?ed betWeen the ?rst and the second Wavelength 
re?ecting ?ber gratings 3, 4. 

HoWever, the above-mentioned OADM apparatus com 
prise optical circulators, ?ber gratings or an isolator and thus 
include many complicated optical components, Which can 
result in the apparatus being complex to construct and high 
in cost. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
an improved OADM apparatus Which is easy to construct 
and loW in cost. 

An OADM apparatus in accordance With the present 
invention includes an input/output channel, a drop channel, 
an add channel and a ?lter. Light signals having a plurality 
of Wavelengths pass through the input/output channel, one 
speci?c Wavelength of the light signals passes through the 
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2 
?lter and the drop channel and goes into a drop ?ber, all 
other Wavelengths are re?ected back. Another light signal 
having the speci?c Wavelength passes through the add 
channel and the ?lter and combines With the re?ected 
Wavelengths of the light signals, and the combined Wave 
lengths pass through the input/output channel and go into the 
output ?ber. 

Other objects, advantages and novel features of the 
present invention Will be draWn from the folloWing detailed 
description of a preferred embodiment of the present inven 
tion With attached draWings, in Which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of an OADM apparatus 
according to the present invention; 

FIG. 2 is a light path schematic diagram of the OADM 
apparatus of FIG. 1; 

FIG. 3 is a cross-section vieW of an assembled input/ 
output channel in a holding tube taken along line III—III of 
FIG. 1; 

FIG. 4 is an OADM apparatus of the prior art; and 
FIG. 5 is another OADM apparatus of the prior art. 

DETAILED DESCRIPTION OF THE 
INVENTION 

As shoWn in FIGS. 1 and 2, an OADM apparatus 10 
according to the present invention includes an input/output 
channel 100 for inputting a WDM light signal having 
Wavelengths A1 to An and outputting an altered WDM light 
signal having Wavelengths A1 to 7t”, a drop channel 200 for 
dropping and outputting a speci?c Wavelength M, an add 
channel 300 for adding and inputting a speci?c Wavelength 
k1, and a container 400 for receiving and protecting the 
input/output channel 100, the drop channel 200 and the add 
channel 300. 
The input/output channel 100 includes a ?rst dual-?ber 

ferrule 110 and a ?rst collimating lens 120. An input ?ber 
101 and an output ?ber 102 are symmetrically and closely 
arranged along the axis of the ?rst ?ber ferrule 110. The 
input ?ber 101 is provided for receiving an optical WDM 
signal having Wavelengths A1 to An into the OADM appa 
ratus 10, and the output ?ber 102 is provided for transmitting 
an altered optical WDM signal of Wavelengths A1 to 7t” out 
of the OADM apparatus 10. The ?rst collimating lens 120 is 
positioned near the ?rst ?ber ferrule 110. The optical axis of 
the ?rst collimating lens 120 is coincident With the axis of 
the ?rst dual-?ber ferrule 110. 
A ?lter 500 is interposed betWeen the input/output chan 

nel 100 and the drop channel 200 and add channel 300. The 
?lter 500 is attached to an end face of the ?rst collimating 
lens 120 using epoxy resins. The ?lter 500 comprises a 
multi-layer dielectric thin ?lm Which alloWs the center 
Wavelength A1 to pass through While re?ecting the other 
Wavelengths A2 to 7t”. 

The drop channel 200 includes a second ?ber ferrule 210 
and a second collimating lens 220. The second collimating 
lens 220 is positioned near the ?lter 500 and has an optical 
axis Which intersects but deviates from that of the ?rst 
collimating lens 120 by a certain angle. The certain angle is 
such that the speci?c Wavelength k1 Which passes through 
the ?lter 500 is completely directed into the second colli 
mating lens 220. The second ?ber ferrule 210 is positioned 
near the second collimating lens 210. A drop ?ber 201 is 
?xed into the second ?ber ferrule 210 and aligns With the 
optical axis of the second collimating lens 220 for extracting 
and dropping the speci?c Wavelength k1. 
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The add channel 300 includes a third ?ber ferrule 310 and 
a third collimating lens 320. An add ?ber 302 is ?xed in the 
third ?ber ferrule 310 for inputting and adding the speci?c 
Wavelength A1. The third collimating lens 320 is near the 
?lter 500 and has an optical axis that aligns With the add ?ber 
302 and intersects but deviates a certain angle from that of 
?rst collimating lens 120 so that the added speci?c Wave 
length k1 is completely directed into the ?rst collimating 
lens 120. 

Referring to FIG 2, the light paths of the OADM appa 
ratus 10 are shoWn. WDM light signals having Wavelengths 
A1 to 7t” transmitted from the input ?ber 101 are deviated a 
certain angle (normally 1.88 degrees) inside the ?rst colli 
mating lens 120 and are then directed into the ?lter 500. 
Since the Wavelengths A2 to 7t” of the light signals are 
different from the center Wavelength A1 of the ?lter 500, they 
are re?ected by the ?lter 500 and are returned through the 
?rst collimating lens 120 to the output ?ber 102. Light 
signals having the Wavelengths k1 , equal to the center 
Wavelength A1 of the ?lter 500, pass through the ?lter 500, 
are focused by the second collimating lens 220, and couple 
into the drop ?ber 201. Another add light signal having the 
Wavelength k1 is transmitted through the add ?ber 302 and 
is deviated a corresponding angle after passing through the 
third collimating lens 320, and then passes through the ?lter 
500 and mixes With the re?ected Wavelengths A2 to 7t” of the 
input light signals, thereby forming neW WDM light signals 
that transmit into the output ?ber 102. 

Because the light paths, are reversible, in practice, the 
drop channel 200 can be used to both receive the speci?c 
Wavelength k1 from the input ?ber 101 and to add the 
speci?c Wavelength A1 to the output ?ber 102. Thus the drop 
channel 200 can be combined With the add channel 300 With 
the help of other optical devices, such as an optical sWitch. 

Referring to FIG 1, the container 400 de?nes a passage 
Way (not shoWn) in the shape of the letter “Y” in an interior 
thereof. Three ports communicate With the passageWay, each 
port mounting a corresponding holding tube 410, 420 and 
430. The positional arrangement of the passageWay accords 
With the transmission paths of the light in the OADM 
apparatus 10. In assembly, three metal sleeves 140,240, and 
340, into Which the input/output channel 100, the drop 
channel 200 and the add channel 300 are respectively 
assembled, are directly inserted into the corresponding hold 
ing tubes 410, 420 and 430. Each holding tube de?nes a 
plurality of through holes 405. Solder material is injected 
into the through holes 405 to ?x the assembled metal sleeves 
in the holding tubes. 

FIG. 3 shoWs a cross-sectional vieW of the assembled 
input/output channel 100 in the holding tube 410. The ?rst 
?ber ferrule 110, the ?rst collimating lens 120, and the ?lter 
500 are received together in a quartZ sleeve 130 and are ?xed 
therein With epoxy resin 115. The metal sleeve 140 further 
surrounds the quartZ sleeve 130 to protect the quartZ sleeve 
130. 

In the same Way, the second ?ber ferrule 210 and the 
second collimating lens 220 are received into a quartZ sleeve 
(not shoWn) and surrounded by the metal sleeve 240, and the 
third ?ber ferrule 310 and the third collimating lens 320 are 
received into a quartZ sleeve (not shoWn) and are surrounded 
by the metal sleeve 340. 

In another embodiment (not shoWn), the input/output 
channel 100, the drop channel 200 and the add channel 300 
also can be arranged on the same side of the ?lter 500. A 
re?ecting element is arranged on the opposite side of the 
?lter 500. In this embodiment, the speci?c Wavelengths k1 
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4 
of the light signals pass through the ?lter 500 and are 
directed to a re?ecting element, and then are re?ected back 
through the drop channel 200, and another light signal 
having the speci?c Wavelength k1 passes through the add 
channel 300 and is then directed to the re?ecting element 
and is re?ected back to the ?lter 500 and goes the input/ 
output channel 100. 
The OADM apparatus 10 according to the present inven 

tion has feWer optical components and a simpler construc 
tion than the referenced prior art. Therefore, the needed 
production Will be reduced and the optical performance Will 
be improved. 

It should be understood that various changes and modi 
?cations to the presently preferred embodiment described 
herein Will be apparent to those skilled in the art. Such 
changes and modi?cations may be made Without departing 
from the spirit and scope of the present invention and 
Without diminishing the present invention’s advantages. 
Thus, it is intended that such changes and modi?cations be 
covered by the appended claims. 
What is claimed is: 
1. An optical add-drop multiplexer apparatus for connect 

ing With an input ?ber, an output ?ber, a drop ?ber and an 
add ?ber, comprising: 

an input/output channel connecting to the input and output 
?bers and having a ?rst collimating lens coupling With 
the input and output ?bers; 

an optical ?lter coupling With the ?rst collimating lens; 
a drop channel having a second collimating lens coupling 

With the optical ?lter and the drop ?ber; and 
an add channel having a third collimating lens coupling 

With the optical ?lter and the add ?ber; 
Wherein light signals having a plurality of Wavelengths 

are transmitted from the input ?ber and pass through 
the ?rst collimating lens, the ?lter passes one prede 
termined Wavelength of light signals and re?ects all 
other Wavelengths back, the predetermined Wavelength 
passes through the second collimating lens and goes 
into the drop ?ber, another light signal having the 
predetermined Wavelength is transmitted from the add 
?ber and passes through the third collimating lens and 
the ?lter and combines With the re?ected Wavelengths 
of the light signals, and the combined Wavelengths pass 
through the ?rst collimating lens and couple into the 
output ?ber. 

2. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein a ?rst dual-?ber ferrule is adjacent to and 
aligned With the ?rst collimating lens for receiving the input 
and output ?bers therein. 

3. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein a second ?ber ferrule is adjacent to and 
aligned With the second collimating lens for receiving the 
drop ?ber therein. 

4. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein a third ?ber ferrule is adjacent to and 
aligned With the third collimating lens for receiving the add 
?ber therein. 

5. The optical add-drop multiplexer apparatus according 
to claim 2, Wherein the input and output ?bers are closely 
received in the ?rst dual-?ber ferrule and are symmetrically 
arranged along the axis of the ?rst dual-?ber ferrule. 

6. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein the ?lter attaches to an end face of the 
?rst collimating lens. 

7. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein an optical axis of the second collimating 
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lens intersects but deviates a certain angle from that of the 
?rst collimating lens. 

8. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein an optical axis of the third collimating 
lens intersects but deviates a certain angle from that of the 
?rst collimating lens. 

9. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein the ?lter is interposed betWeen the ?rst 
collimating lens and the second and third collimating lenses. 

10. The optical add-drop multiplexer apparatus according 
to claim 1, Wherein the input/output channel, the drop 
channel and the add channel are arranged on the same side 
of the ?lter. 

11. The optical add-drop multiplexer apparatus according 
to claim 1, further comprising a container having a passage 
Way shaped to accommodate the light paths among the input 
?ber, the add ?ber, the drop ?ber and the output ?ber. 

12. The optical add-drop multiplexer apparatus according 
to claim 11 , Wherein the passageWay has three ports. 

13. The optical add-drop multiplexer apparatus according 
to claim 12, Wherein the ?rst, second and third collimating 
lenses respectively align With the three ports of the passage 
Way. 

14. An optical add-drop multiplexer apparatus compris 
ing: 

an input/output channel including a ?rst light diverging/ 
converging device located on one side of said ?lter; 
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input and output ?bers coupled to said input/output chan 

nel; 
a drop channel With a second light diverging/converging 

device located around the ?lter and coupling With a 
drop ?ber and the ?lter; 

an add channel With a third light diverging/converging 
device located around the ?lter and coupling With an 
add ?ber and the ?lter; Wherein 

light paths in said input/output channel, the drop channel 
and the add channel share a same diverging region on 
the ?lter, and Wherein a speci?c Wavelength of a light 
signal from the input ?ber passing the ?lter and directs 
to the drop channel, and a same speci?c Wavelength of 
another light from the add channel passing the ?lter and 
directs to the input/output channel and joins other 
Wavelengths of said light signal Which are re?ected by 
said ?lter and enter the output ?ber; Wherein 

all said ?rst, second and third light diverging/converging 
devices are arranged in a triangular manner. 

15. The apparatus according to claim 14, Wherein all said 
?rst, second and third light diverging/converging devices are 
equipped With corresponding collimating lenses, respec 
tively. 


